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RESEARCH IN CONTEXTRESEARCH IN CONTEXT

Cladribine tablets preserved brain volume long-term 
in people with multiple sclerosis, with changes  
remaining below pathological thresholds regardless  
of prior therapy.

Short-course treatment with cladribine tablets delivers durable 
peripheral and central effects in people with multiple sclerosis, 
without chronic immunosuppression, supporting long-term  
cognitive health.1–4
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• Four years after the first treatment dose, aPBVC was below 0.4% and was similar
for both Tx-naïve and Tx-experienced PwMS (Figure 1).

Relapse rate
• At M48, PwMS with no EBA had a lower annualised relapse rate

(mean ± SD, 0.043 ± 0.12) compared with the EBA group (0.155 ± 0.26).

• At M48, a larger proportion of PwMS in the no EBA group compared with the EBA
group had no worsening in T25FW score, whereas the proportion of PwMS with no
worsening in 9HPT score was similar between the groups (Figure 4).

• Probability of RAW at M48 was much lower for PwMS in the no EBA group (0.9 [95%
confidence interval (CI): 0.1, 6.4]) than EBA PwMS (7.9 [95% CI: 3.4, 18.0];
Figure 5).

• PIRA probability was <8% in both groups. CDA probability was slightly lower in the
no EBA group (8.4%) versus the EBA group (12.7%; Supplementary Table 2).

• For both the EBA and no EBA groups, the proportion of PwMS with stable or
improved EDSS was more than 60%, but the proportion was greater in the
no EBA group (Figure 3).
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To assess the long-term effect of cladribine tablets 
on brain volume changes in people with multiple 
sclerosis (PwMS).

Figure 1. Mean Annual BV Decrease at M48 Was Less Than 
0.4% Regardless of Treatment History

Figure 2. Most Participants Did Not Exhibit EBA

Figure 3. The Proportion of PwMS With Stable EDSS Score 
at M48 Was Greater for PwMS With No EBA

Figure 4. Most PwMS With No EBA Had No Worsening in T25FW 
Score at M48

Figure 5. The Probability of RAW Was Lower in PwMS with 
no EBA Over 48 Months
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CONCLUSIONSCONCLUSIONS

• In PwMS treated with cladribine tablets, mean aPBVC was less than 0.4% in years 2–4 during the treatment-free period, regardless of
treatment history, demonstrating sustained preservation of brain volume.

• At M48, the no EBA group had markedly lower ARR, clinical worsening, and disability accumulation than the EBA group.
– PwMS with EBA had higher probabilities of increased EDSS score, RAW, and CDA.

• These findings highlight the importance of brain volume preservation as a therapeutic goal in multiple sclerosis.
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AND SUPPLEMENTARY MATERIALS

aPwMS with EBA: T25FW missing, n=2 (3.2%); 9HPT missing, n=1 (1.6%).
9HPT, 9-hole peg test; EBA, excessive brain atrophy; M, month; PwMS, people with multiple sclerosis; 
T25FW, timed 25-foot walk 

BL, baseline; CI, confidence interval; EBA, excessive brain atrophy; M, month; PwMS, people with multiple sclerosis; RAW, relapse-associated worsening 

aIncreased EDSS: ≥1.5 points from BL EDSS 0; ≥1 point from BL EDSS 0.5–4.5; or ≥0.5 points from BL EDSS ≥5. bProbability estimated with Kaplan-Meier method.  
6M-CDP, 6-month confirmed disability progression; 9HPT, 9-hole peg test; ARR, annualised relapse rate; BL, baseline; CDA, confirmed disability accumulation; EBA, excessive brain atrophy; 
EDSS, Expanded Disability Status Scale; M, month; PIRA, progression independent of relapse activity; RAW,  relapse-associated worsening; T25FW, timed 25-foot walk

Brain volume data were re-baselined at M6 to account for pseudoatrophy. 
aMissing: M24, n=3; M48, n=18. bMissing: M24, n=12; M48, n=31. cMissing: M24, n=15; M48, n=49. 
aPBVC, annualised percentage brain volume change; BV, brain volume; M, month; SD, standard deviation; Tx, treatment

Based on participants with evaluable data. Missing: M24, n=15; M48, n=49. 
EBA, excessive brain atrophy; M, month

Based on participants with evaluable data (N=170).
EBA, excessive brain atrophy; EDSS, Expanded Disability Status Scale; M, month; PwMS, people with multiple sclerosis

Clinical outcomes evaluated by M48 EBA status
Outcome Definition

Change in EDSS score A change in EDSS score from baseline of ≤-1, -0.5 (improved), 0 (stable), 
0.5, ≥1 (worsened)

ARR ARR at M48

Mobility worsening ≥20% worsening in T25FW or 9HPT score from baseline

PIRA 6M-CDP (based on EDSSa) with no relapse within 90 days of the eventb

RAW Any other 6M-CDP event that did not qualify for PIRAb

CDA Any PIRA or RAW eventb

INTRODUCTIONINTRODUCTION

Excessive brain atrophy (EBA) is a predictor of disease 
progression and worsening physical disability in PwMS.5 
Pathological brain volume loss has been attributed to  
an annual change of -0.4% or more.6

Cladribine tablets have demonstrated both peripheral 
and central anti-inflammatory effects to promote a more 
homeostatic and less pathogenic immune environment 
in PwMS.1,3

Previous data have demonstrated reduced brain atrophy 
over 2 years in PwMS following initiation of cladribine 
tablets, with stability or improvement in cognitive function.4,7 
This 4-year analysis of the MAGNIFY-MS (NCT03364036)  
and MAGNIFY-MS Extension (NCT04783935) studies aims  
to evaluate long-term evidence.

• A total of 219 PwMS entered MAGNIFY-MS Extension (female, 64.8%; mean age ± standard
deviation [SD], 40.4 ± 9.5 years; treatment (Tx)-naïve, n=89; Tx-experienced, n=130;
Supplementary Table 1).

• Cladribine tablets were given in two short courses over 2 years, per label.
• Imaging scans were taken at regular intervals over 4 years and analysed using the SIENA-XL

method. Brain volume data were re-baselined at month (M) 6 to account for pseudoatrophy.8

• The threshold for EBA at M24 and M48 was defined as annualised percentage brain volume change
(aPBVC) of −0.4% or more.6

• Clinical outcomes were compared for groups with and without EBA at M48. Statistics are descriptive.
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Supplementary Table 1. Participant Demographics and Characteristics

Supplementary Table 2. Probability of PIRA, RAW, and CDA at M48

Supplementary Materials:

aData recorded at MAGNIFY-MS parent study baseline. bData recorded at MAGNIFY-MS baseline period (defined as the time between the screening visit and the baseline visit in MAGNIFY-MS; median period, 36.0 [range, 21–91] days).
DMT, disease-modifying therapy; EDSS, Expanded Disability Status Scale; Gd+, gadolinium-enhancing; MS, multiple sclerosis; Q, quartile; SD, standard deviation; Tx, treatment

CDA, confirmed disability accumulation; CI, confidence interval; EBA, excessive brain atrophy; M, month; PIRA, progression independent of release activity; RAW, relapse-associated worsening

Tx-naïve 
(n=89)

Tx-experienced 
(n=130)

All participants 
(N=219)

Female, n (%)a 54 (60.7) 88 (67.7) 142 (64.8)

Age at baseline, years, mean ± SDa 36.2 ± 9.2 38.2 ± 9.5 37.4 ± 9.4

Age at MAGNIFY-MS Extension informed consent, years, mean ± SD 39.3 ± 9.2 41.2 ± 9.6 40.4 ± 9.5

Time since onset of MS, months, mediana 15.8 78.2 53.8

Number of relapses within 12 months prior to baseline, n (%)a

0 0 2 (1.5) 2 (0.9)

1 13 (14.6) 78 (60.0) 91 (41.6)

2 58 (65.2) 45 (34.6) 103 (47.0)

>2 18 (20.2) 5 (3.8) 23 (10.5)

EDSS score at baseline

Median (Q1; Q3) 2.0 (1.5; 3.0) 2.0 (1.5; 3.0) 2.0 (1.5; 3.0)

>3, n (%)a 19 (21.3) 32 (24.6) 51 (23.3)

Number of previous DMTs, n (%)a

0 89 (100.0) 0 89 (40.6)

1 0 76 (58.5) 76 (34.7)

2 0 40 (30.8) 40 (18.3)

>2 0 14 (10.8) 14 (6.4)

Presence of any T1 Gd+ lesions, n (%)b 44 (49.4) 66 (50.8) 110 (50.2)

Presence of any active T2 lesions, n (%)b 34 (38.2) 60 (46.2) 94 (42.9)

Nonevaluable 2 (2.2) 0 2 (0.9)

KM estimate at M48  
(95% CI)

No EBA 
(n=107)

EBA 
(n=63)

PIRA 7.5 (3.8, 14.4) 6.3 (2.4, 16.0)

RAW 0.9 (0.1, 6.4) 7.9 (3.4, 18.0)

CDA 8.4 (4.5, 15.5) 12.7 (6.6, 23.8)
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